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BACKGROUND OF THE INVENTION 

The preferred embodiments of the present invention generally relate to an 
apparatus for securing the positioning of a medical device. 

It is desirable that medical personnel have access to mobile medical devices. 
This is especially true in hospitals, where patients may be transported between 
emergency rooms, operating rooms, x-ray facilities, patient rooms, and the like. Thus, 
it is common for medical devices to have wheel assemblies, such as caster wheels, to 
allow for easy movement of the device in any direction. However, it is also desirable 
that once the doctor or nurse has placed the device in its proper location that the 
device remains secure. For example, if a mobile surgical table moved during a 
surgical procedure, it could cause the doctor to cut or damage vital organs. Likewise, 
a mobile X-ray unit must remain securely positioned so that the doctor will obtain the 
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precise view that he or she seeks. To provide such stability, prior medical devices 
included caster wheels with locks on each wheel in order to restrict or hamper 
movement. Such locks are attached to each wheel assembly, and the user simply 
twists or pushes the lock to engage it. However, these prior art locking devices suffer 
5 from two flaws. 

First, when time is of the essence, doctors or nurses do not have the time to 
engage (or disengage) the lock on each individual wheel, especially when working in 
tight confines which may make it difficult to even access the lock. Thus, there has 
been a long felt need for a braking apparatus that secures the positioning of a mobile 
medical device that can be quickly and easily engaged. Second, the prior art locking 
devices require that the locked wheel be in contact with the floor. If the medical 
device is used on an uneven floor or is placed over a drain or similar depression, one 
or more of the wheels may be slightly above the floor. In such a situation, the wheel 
that is off the floor cannot prevent the device from shifting, even if the wheel is 
locked. Thus, there has also been a long felt need for a braking apparatus that can 
secure a medical device even if the device is positioned on an uneven surface. 

A need exists for an improved braking apparatus for medical devices. The 
preferred embodiments meet this and other needs that will become more apparent 
from the following description and appended claims and drawings. 

BRIEF SUMMARY OF THE INVENTION 

20 An apparatus is provided for securing a medical device that lowers a spring- 

loaded plunger assembly into contact with the floor, thereby inhibiting movement of 
the medical device. The doctor engages the plunger assembly by simply depressing a 
pedal; to raise the plunger assembly, the doctor presses down on the pedal a second 
time, which releases the locking mechanism and returns both the pedal and the 

25 plunger assembly to their original, unlocked position. Thus, the preferred 
embodiments of the present invention provide a braking apparatus that can easily be 
engaged (or disengaged) with a single motion. 
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A preferred embodiment of the present invention includes a pedal housing that 
attaches to a medical device. In the base of the pedal housing is a recess for locating a 
spring-loaded plunger assembly. The plunger includes a hollow, cylindrical piston 
having a brake pad located on one end. When the locking device is engaged, the 
5 plunger assembly protrudes through the recess and the brake pad comes into contact 
with the floor, thereby prohibiting movement of the medical device. When 
disengaged the plunger assembly retracts, returning to its original position within the 
pedal housing. 

Connected to the pedal housing is a pedal, which when depressed rotates a 
10 shaft located within the pedal housing. Each end of the shaft is connected to separate 
sets of linkage members that run along the outside of the pedal housing. The first set 
of linkage members is attached to a spring-loaded plunger pin that is steered through a 
grooved ratcheting mechanism. This diamond shape groove includes numerous steps 
that restrict the movement of the plunger pin as it travels. When the pedal is 
15 depressed, the plunger pin moves around the groove until it reaches the locked 
position. The pedal remains in the locked position until the doctor depresses the pedal 
again slightly, which allows the plunger pin to step down in the groove, allowing the 
plunger pin to continue its movement around the groove and back to its original 
position. This allows the pedal to return up to the unlocked position. 

20 The second set of linkage members runs along the opposite side of the pedal 

housing and is attached to a camshaft. As the pedal is depressed, the rotation of the 
shaft is transmitted to the camshaft, which drives a cam within the housing. The cam 
pushes a cam follower that is in contact with a spring located within a piston in the 
plunger assembly. As the cam pushes the cam follower, the spring is forced 

25 downward, thereby pushing the plunger assembly into the locked position. When the 
pedal is returned to the unlocked position, the cam is raised, allowed the plunger 
assembly to spring back into the pedal housing. Since the plunger assembly is spring 
loaded, it can adjust for use on uneven floors or floors of varying height. 
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These and other features of the preferred embodiments of the present invention 
are discussed in the following detailed description of the preferred embodiments of 
the present invention. It shall be understood that other features and advantages will 
become apparent to those skilled in the art upon review of the following detailed 
5 description, drawings, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates the components in accordance with a preferred 
embodiment of the present invention. 

Figure 2 illustrates a plunger assembly in accordance with a preferred 
embodiment of the present invention. 
10 Figure 3 illustrates a front view of a preferred embodiment of the present 

invention. 

Figure 4 illustrates a ratcheting mechanism in accordance with a preferred 
embodiment of the present invention. 

Figure 5 illustrates a rear view of a preferred embodiment of the present 
1 5 invention. 

Figure 6 illustrates a cam follower in accordance with a preferred embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates a braking apparatus 100 for securely positioning a medical 
20 device (not shown). The braking apparatus 100 includes a pedal housing 110 having a 
recess 120 for locating a plunger assembly 130 (as seen in FIG. 2). In a preferred 
embodiment of the present invention, the plunger assembly 130 includes a hollow, 
cylindrical piston 140 having a brake pad 150 located at one end. When the braking 
apparatus 100 is engaged, the plunger assembly 130, and more particularly the brake 
25 pad 150, is in contact with the floor, thereby prohibiting movement of the medical 
device. 
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The braking apparatus 100 is engaged by depressing a pedal 160 that is 
attached to a shaft 170 located within the pedal housing 110. In a preferred 
embodiment, the shaft 1 70 includes machined-flattened sides to allow fasteners 1 80 to 
be inserted through the shaft 170 and into the pedal 160. Once attached, the vertical 
5 force applied to the pedal 160 is transmitted to the shaft 170, causing the shaft 170 to 
rotate. 

The shaft 170 includes two ends 190 and 200, each of which is connected to a 
separate set of linking members. As seen in FIG. 3, the first set of linking members 
210 steers the pedal 160 into either the locked or unlocked positions. This set 
10 includes two links, a front link 220 and a back link 230, which are connected by a pin 
240. The front link 220 includes an opening 250 through which the shaft 170 is 
inserted, while the back link 230 has an opening 260 for locating a plunger pin 270. 
As the shaft 170 turns, the rotation is transmitted through the front link 220 to the 
back link 230, causing the plunger pin 270 to move laterally. 

15 As the plunger pin 270 moves, it is guided by a ratcheting mechanism 280 

attached to the side of the pedal housing 110. In a preferred embodiment of the 
present invention, a spring 290 is placed around the plunger pin 270, and is positioned 
between the back link 230 and a washer 300. The spring 290 keeps the plunger pin 
270 in constant contact with the ratcheting mechanism 280. As is seen in FIG. 4, the 

20 ratcheting mechanism 280 includes a diamond-shaped groove 310. The groove 310 is 
surrounded by walls 330 that confine the plunger pin 270 to the path of the groove 
310. FIG. 4 illustrates the plunger pin 270 when the braking apparatus 100 is in the 
unlocked position. As the pedal 160 is depressed, the plunger pin 270 begins to move 
laterally to the right (counterclockwise around the groove), always remaining in the 

25 path of the groove 310. As the plunger pin 270 moves to the right, the surface of the 
groove 310 rises, causing the spring 290 to contract and causing the plunger pin 270 
to move upward through the opening 260 in the back link 230. The plunger pin 270 
continues to rise until it hits the first step 330, at which point the base of the groove 
310 abruptly falls. As the plunger pin 270 travels over step 330, the tension in spring 

30 290 causes the plunger pin 270 to move downward along with the base of the groove 
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310. This sudden downward movement causes an audible "click" when the plunger 
pin 270 resumes contact with the groove 310, which notifies the user of the plunger 
pin's position. 

After travelling over step 330, the plunger pin 270 enters a recessed guideway 
5 and comes into contact with side wall 340, causing the plunger pin 270 to stop. It is at 
this point that the pedal 160 can no longer be depressed. The user removes his or her 
foot from the pedal 1 60, causing the pedal 1 60, and thus the plunger pin 270, to try to 
return to their original position. However, in attempting to retreat, the plunger pin 
270 contacts step 330. Since the spring 290 forces the plunger pin 270 to remain in 
10 contact with the surface of the groove 310, the plunger pin 270 cannot climb up step 
330, and thus, cannot return to its original position. Instead, plunger pin 270 is 
steered down step 350 and into stopper 360, which securely holds the plunger pin 270 
in place. As the plunger pin 270 travels down step 350, the user hears a second 
"click", notifying him or her that the pedal 160 is in the locked position. 

To unlock the pedal 160, the user simply depresses the pedal 160 slightly, 
causing the plunger pin 270 to move to the right and down step 370. Again a "click" 
will notify the user that the lock has been disengaged. Once the plunger pin 270 
enters the recessed guideway and contacts side wall 380, the user cannot move the 
pedal 160 any further. The user removes the pressure, which causes the plunger pin 
270 to move back to the left until the plunger pin 270 returns to its original position, 
as shown in FIG. 4. Likewise, the pedal 160 will return upwards to its original 
position. 

As is seen in FIG. 5, the second set of linkage members 390 coordinates the 
movement of the plunger assembly 130 into either the locked or unlocked position. 
25 The second set of linkage members 390 includes three links - the front link 400, 
middle link 410, and back link 420 — connected by pins 430. The front link 400 
includes a recess 440 for receiving shaft 1 70, while back link 420 includes an opening 
450 for holding and camshaft 460. As the pedal 160 is depressed and the shaft 170 is 
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rotated, the rotation of shaft 170 is transmitted to back link 420 through front link 400 
and middle link 410, which in turns causes camshaft 460 to rotate. 

FIG. 2 illustrates the plunger assembly 130. In a preferred embodiment, the 
plunger assembly 130 includes a hollow piston 140 having a brake pad 150 on one 
5 end. A plunger spring 470 is placed in the center of the piston 140 and is held in 
place by a pin 480, inserted through a slotted opening 490 in the piston 140. Plunger 
spring 470 allows for compliance with the floor, thereby allowing the braking 
apparatus 100 to be used on uneven floors or floors of varying height. A cam follower 
500, having a downward boss 510, covers the hollow center of the piston 140. The 
10 boss 510 fits inside the center of the piston 140 and rests on top of the pin 480. 
Fasteners 520 connect the cam follower 500, and thus the plunger assembly 130, to 
the pedal housing 110. The fasteners 520 are threaded through pad springs 530. 
These fasteners 520 also align the plunger assembly 130 precisely with the housing 
recess 120. 

15 Returning to FIG. 1, in a preferred embodiment the housings 540 for receiving 

the fasteners 520 define a recess 550 for receiving a cam 560, which is seated on the 
camshaft 460. Pushing the pedal 160 into the locked position causes the camshaft 460 
to rotate, which in turn drives the cam 560. The cam 560 forces the cam follower 500 
downward, pushing the plunger spring 470, and therefore the piston 140, downward 

20 until the plunger assembly 130 is in contact with the floor. When the pedal 160 is 
pushed to disengage the lock, the cam 460 retreats, causing the pad springs 530 to 
release and allow the cam follower 500 to return to its original position. Likewise, 
plunger spring 470 causes the plunger assembly 130 to retract to its original position 
within the pedal housing 110. 

25 It is apparent from the previous description that the preferred embodiment of 

the present invention provides a novel system that satisfies the objectives and 
advantages set forth above. While particular elements, embodiments and applications 
of the present invention have been shown and described, it is understood that the 
invention is not limited thereto since modifications may be made by those skilled in 
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the art, particularly in light of the foregoing teaching. It is therefore contemplated by 
the appended claims to cover such modifications and incorporate those features that 
come within the spirit and scope of the invention. 


